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DETAILED ACTION 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Drawings 

The drawings are objected to under 37 CFR 1.83(a). The drawings must show 
every feature of the invention specified In the claims. Therefore, the 

(1) "sealing lip and the shell are comprised of different materials" as recited in 
claim 3, 

(2) "at least one of the first conical surface and the second conical surface has at 
least one conveying structure" as recited in claim 1 1 , 

(3) "at least one conveying structure is selected from the group consisting of 
grooves, wave-shaped profiles, and ribs" as recited in claim 12, 

(4) "conveying structure on the second conical surface is oriented opposite to the 
conveying structure of the first conical surface" as recited in claim 13, 

(5) "sealing lip is prestressed by a spring force in a direction toward the rotary 
machine part" as recited in claim 14, 

(6) "at least one of the first conical surface and the second conical surface has a 
wave-shaped profile in a circumferential direction of the sealing ring" as recited in claim 
15, and 
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(7) "wave-shaped profile is generated by an appropriate shaping of the support 
ring" as recited in clam 16, 

must be shown or the features canceled from the claims. No new matter should 
be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and infomied of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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The drawings are objected to because: 

(1) Fig. 1, the angles a and p must be shown as being between two lines (i.e., a 
first line extending from the conical surfaces (7, 8) as already shown and a second line 
extending from and tangent to the surface of the shaft (6)). 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the Immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 . 1 21 (d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character not mentioned in the description: 
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(1) reference numeral "9" (see reference numeral "9" in Fig. 1 on left-hand side of 
page with lead line leading to left-hand side of sealing lip (4)). 

Corrected drawing sheets in compliance with 37 CFR 1 .121 (d), or amendment to 
the specification to add the reference character(s) in the description in compliance with 
37 CFR 1 .121(b) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheer or "New Sheet" pursuant to 37 
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required con-ective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Specification 

The disclosure is objected to because of the following informalities: 

(10) page 10 of 10 of the specification is a blank page and should be deleted. 

Appropriate correction is required. 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 
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Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 13 Is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 13, line 2, the recitation that "the conveying structure on the second 
conical surface is oriented opposite to the conveying structure of the first conical 
surface" is vague, indefinite, and confusing as lacking antecedent basis since claim 1 1 
(on which claim 13 depends) only recites a single conveying structure on either the first 
conical surface or the second conical surface. 

Claim Rejections - 35 USC § 102 
The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made In this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date ofrapplication for patent in the United 

States. 

Claims 1, 2, and 14 are rejected under 35 U.S.C. 102(b) as being anticipated 

by Reinhardt etal. (U.S. Patent No. 6,520,506). 

As to claim 1, Reinhardt et al. disclose a radial shaft seal (1) comprising: 

a sealing ring comprising a support housing (2) and a shell of elastomer material 

(cross-hatched area) surrounding at least partially the support housing (2); 
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wherein the sealing ring comprises a sealing lip (3) having a sealing edge (13) or 
sealing surface configured to rest seal-tightly against a rotary machine part (5); 

wherein the sealing lip (3) has a first conical surface (16) at a first side facing a 
medium to be sealed (6) and a second conical surface (14) at a second side facing a 
surrounding atmosphere (7), wherein the first and second conical surfaces (16, 14) 
adjoin the sealing lip (3); 

wherein between the rotary machine part (5) and the first conical surface (16) a 
first contact surface angle (p) is formed and wherein between the rotary machine part 
(5) and the second conical surface (14) a second contact surface angle (a) is formed; 

wherein the first contact surface angle (P) is adjusted to be between 
approximately 0 degrees and approximately 30 degrees (see col. 2, lines 28-29, 
wherein it states that the beta angle is selected to be between 15 to 30 degrees, 
preferably 17 to 22 degrees) and the second contact surface angle (a) is adjusted to be 
between approximately 30 degrees up to approximately 70 degrees (see col. 2, lines 
29-30, wherein it states that the alpha angle is selected to be between 35-65 degrees, 
preferably 45 to 60 degrees). 

As to claim 2, Relnhardt et al. disclose the radial shaft seal according to claim 1 
as discussed above, and Reinhardt et al. also disclose that the sealing lip (3) is a 
monolithic part of the shell (cross-hatched area). 

As to claim 14, Reinhardt et al. disclose the radial shaft seal according to claim 
1 as discussed above, and Reinhardt et al. also disclose that the sealing lip (3) is 
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prestressed by a spring force (via spring 4) in a direction toward the rotary macliine part 
(shaft 5). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reinhardt et al. (U.S. Patent No. 6,520,506), as applied to claim 1 above, and 
further in view of any one of Johnston '624 (U.S. Patent No. 6,729,624), Bainard 
(U.S. Reissue Patent No. Re. 33,029), Otto (U.S. Patent No. 6,050,570), or 
Matsushima etal. (U.S. Patent 6,182,975). 

As to claim 3, Reinhardt et al. disclose the radial shaft seal according to claim 1 
as discussed above. 

However, Reinhardt et al. fail to explicitly disclose that the sealing lip and the 
shell are comprised of different materials, respectively. 

Any one of Johnston '624 (see resinous ring (50) of Figs. 12A-12c), Bainaird (see 
liner (26) of Fig. 3), Otto (see insert (66) of Fig. 2), or Matsushima et al. (see resin liner 
(407) of prior art Fig. 13) discloses that the sealing lip (Teflon® material) and the shell 
(elastomeric material) are comprised of different materials, respectively. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the radial shaft seal of Reinhardt et al. by making the 
sealing lip be made of a different material (i.e., Teflon® material) than the material of the 
shell (i.e., elastomeric material) as taught by any one of Johnston '624 . Bainaird . Otto , 
or Matsushima et al. in order for the sealing lip to slide more easily on the rotating shaft 
and thereby, cause less wear damage. 

Claims 4-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reinhardt et al, (U.S. Patent No. 6,520,506), as applied to claim 1 above, and 
further In view of Mohr (U.S. Patent No. 6,722,659) and Hosokawa et al. (U.S. 
Patent No. 6,367,811). 

As to claim 4, Reinhardt et al. disclose the radial shaft seal according to claim 1 
as discussed above. 

However, Reinhartdt et al. fail to explicitly discloses a support ring against which 
support ring the sealing ring rests, wherein the support ring is arranged on a side of the 
sealing ring facing the surrounding atmosphere. 

Mohr (see Fig. 2) discloses a common variant of a shaft seal wherein protective 
lip (15 as shown in Fig. 1) is not provided (see col. 1, lines 60-62). 

Hosokawa et al. disclose a support ring (12 in Fig. 4) against which support ring 
(12) the sealing ring (5) rests, wherein the support ring (12) is arranged on a side of the 
sealing ring (5) facing the surrounding atmosphere. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the radial shaft seal of Reinhardt et al. by making the 
elastomeric body be configured as the common variant that does not have a second 
sealing lip as taught by Mohr and by including support ring against the sealing ring on a 
side of the sealing ring facing the surrounding atmosphere as taught by Hosokawa et al. 
in order to provide extra support for the conical surface of the seal lip on the air side so 
as to protect the sharp tip of the sealing lip from being worn down. 

As to claim 5, Reinhardt et al. in view of Mohr and Hosokawa et al. disclose the 
radial shaft seal according to claim 4 as discussed above, and Hosokawa et al. also 
disclose that the support ring (12) has an L-shaped cross-section. 

As to claim 6, Reinhardt et al. in view of Mohr and Hosokawa et al. disclose the 
radial shaft seal according to claim 4 as discussed above, and Hosokawa et al. also 
disclose that the support ring (12) comprises an axial part (16) resting against the 
sealing lip (13b). 

As to claim 7, Reinhardt et al. in view of Mohr and Hosokawa et al. disclose the 
radial shaft seal according to claim 6 as discussed above, and Hosokawa et al. also 
disclose that the axial part (16) of the support ring (12) has a conical support surface 
(extending above dashed line illustrating boftom limit of angle 9) tapering in a direction 
toward the medium to be sealed (33). 

As to claim 8, Reinhardt et al. in view of Mohr and Hosokawa et al. disclose the 
radial shaft seal according to claim 7 as discussed above, and Hosokawa et al. also 
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disclose that the conical support surface (extending above dashed line illustrating 
bottom limit of angle 9) has an angle matching the first contact surface angle. 

As to claim 9, Reinhardt et al. in view of Mohr and Hosokawa et al. disclose the 
radial shaft seal according to claim 6 as discussed above, and Hosokawa et al. also 
disclose that the support ring (12) comprises a radial part (15), wherein the support 
housing (2) and the shell (5) rest against the radial part (15) of the support ring (12). 

As to claim 10, Reinhardt et al. in view of Mohr and Hosokawa et al. disclose the 
radial shaft seal according to claim 9 as discussed above, and Hosokawa et al. also 
discloses that the radial part (15) of the support ring (12) extends essentially across an 
entire radial width of the sealing ring (5). 

Claims 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Reinhardt et al, (U,S, Patent No. 6,520,506), as applied to claim 1 above, and 
further in view of Onuma et aL (U.S. Patent No. 6,036,193). 

As to claim 11, Reinhardt et al. disclose the radial shaft seal according to claim 
1 as discussed above. 

However, Reinhart et al. fail to explicitly disclose that at least one of the first 
conical surface and the second conical surface has at least one conveying structure. 

Onuma et al. disclose that at least one of the first conical surface (28) and the 
second conical surface (30) has at least one conveying structure (ribs 40). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the radial shaft seal of Reinhardt et al. bv making at least 
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one of the first conical surface and the second conical surface have at least one 
conveying structure as taught by Onuma et al. in order to in order to provide pumping 
action by the ribs to improve the hydrodynamic sealing capabilities. 

As to claim 12, Reinhardt et al. in view of Onuma et al. disclose the radial shaft 
seal according to claim 1 1 as discussed above, and Onuma et al. also disclose that the 
at least one conveying structure (ribs 40) is selected from the group consisting of 
grooves, wave-shaped profiles, and ribs. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reinhardt et al. (U.S. Patent No. 6,520,506) in view of Onuma et al. (U.S. Patent No. 
6,036,193), as applied to claim 11 above, and further in view of Dietle (U.S. Patent 
No. 6,494,462). 

As to claim 13, Reinhardt et al. in view of Onuma et al. disclose the radial shaft 
seal according to claim 11 as discussed above. 

However, both Reinhardt etal. in view of Onuma et al. fail to explicitly disclose 
that the conveying structure on the second conical surface is oriented opposite to the 
conveying structure of the first conical surface. 

Dietle (see Figs. 6, 6A-G, 7, 7A-B, 8, 9, 14, and 14A-c) discloses that the 
conveying structure (18) on the second conical surface (8) is oriented opposite to the 
conveying structure (18) of the first conical surface (54). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the radial shaft seal of Reinhardt et al. in view of Onuma 
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et al. so that the conveying structure on the second conical surface is oriented opposite 
to the conveying structure of the first conical surface as taught by Dietle in order to 
provide for controlled lubrication movement within the dynamic sealing interface 
between the seal and the relatively rotatable surface of the shaft. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reinhardt et al. (U.S. Patent No. 6,520,506), as applied to claim 1 above, and 
further in view of Johnston '387 (U.S. Patent No. 5,427,387). 

As to claim 15, Reinhardt et al. disclose the radial shaft seal according to claim 
1 as discussed above. 

However, Reinhardt et al. fail to explicitly disclose that the at least one of the first 
conical surface and the second conical surface has a wave-shaped profile in a 
circumferential direction of the sealing ring. 

Johnston *387 discloses that the at least one of the first conical surface (2.1) and 
the second conical surface (unnumbered, but adjacent sealing lip 2 on other side than 
inner surface 2.1) has a wave-shaped profile (2 in Fig. 3) in a circumferential direction of 
the sealing ring (see col. 5, line 65 through col. 6, line 11). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the radial shaft seal of Reinhardt et al. by making at least 
one of the first conical surface and the second conical surface have a wave-shaped 
profile in a circumferential direction of the sealing ring as taught by Johnston '387 in 
order to provide a radial shaft sealing ring that exhibits excellent operating properties 
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across a long service life with improved sealing and reduced leakage, both when the 
shaft is at rest and when the shaft is rotating. 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Relnhardt et al. (U.S. Patent No. 6,520,506) in view of Johnston '387 (U.S. Patent 
No. 5,427,387), as applied to claim 15 above, and further in view of Mohr (U.S. 
Patent No. 6,722,659) and Hosolcawa et al. (U.S. Patent No. 6,367,811). 

As to claim 16, Reinhardt et al. in view of Johnston '387 disclose the radial shaft 
seal according to claim 15 as discussed above. 

However, both Reinhardt et al. and Johnston '387 fail to explicitly disclose a 
support ring against which support ring the sealing ring rests, wherein the support ring is 
arranged on a side of the sealing ring facing the surrounding atmosphere, wherein the 
wave-shaped profile is generated by an appropriate shaping of the support ring. 

Mohr (see Fig. 2) discloses a common variant of a shaft seal wherein protective 
lip (15 as shown in Fig. 1) is not provided (see col. 1, lines 60-62). 

Hosokawa et al. disclose a support ring (12 in Fig. 4) against which support ring 
(12) the sealing ring (5) rests, wherein the support ring (12) is arranged on a side of the 
sealing ring (5) facing the surrounding atmosphere, wherein the wave-shaped profile is 
generated by an appropriate shaping of the support ring. 

The examiner notes that the recitation of "wherein the wave-shaped profile is 
generated by an appropriate shaping of the support ring" is a method limitation and 
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therefore, has no weight in a product (i.e., radial shaft seal) claim. Therefore, the 
examiner deems this limitation to be met by Hosokawa et al. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the radial shaft seal of Relnhardt et al. in view of 
Johnston '387 by making the elastomeric body be configured as the common variant 
that does not have a second sealing lip as taught by Mohr and by including support ring 
against the sealing ring on a side of the sealing ring facing the surrounding atmosphere 
as taught by Hosokawa et al. in order to provide extra support for the conical surface of 
the seal lip on the air side so as to protect the sharp tip of the sealing lip from being 
worn down. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Various sealing members are shown in: U.S. Patent No. 
3,929,340 to Peisker (see Fig. 4); U.S. Patent No. 3,921,992 to Bertin; U.S. Patent No. 
4,964,647 to Stephan; U.S. Patent No. 3,214,179 to Dega; U.S. Patent No. 5,143,385 to 
Sponagel et al.; U.S. Patent No. 4,410,190 to Potter; U.S. Patent No. 5,813,676 to 
Antonini et al.; U.S. Patent No. 6,053,502 to Hallenstvedt; U.S. Patent No. 4,094,519 to 
Heyn et al.; U.S. Patent No. 4,874,261 to Colanzi et al.; U.S. Patent No. 3,973,779 to 
Burgmann et al.; and U.S. Patent No. 6,746,018 to Lewis et al. 

Various conveying structure is shown in: U.S. Patent No. 3,923,315 to Hadaway; 
U.S. Patent No. 6,726,21 1 to Kuroki et al.; U.S. Patent No. 3,504,920 to Halliday; U.S. 
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Patent No. 3.633.927 to Van Deven; U.S. Patent No. 3,785,660 to Bush; U.S. Patent 
No. 3,620,540 to Jagger; U.S. Patent No. 3,586,342 to Staab; U.S. Patent No. 
3,895,814 to Kupfert et al.; U.S. Patent No. 3.873,104 to Bainard; U.S. Patent No. 
3,912,987 to Johnston et al. 

Various sealing ring supporting structure is shown in: U.S. Patent No. 2,998,987 
to Taschenberg et al.; U.S. Patent No. 6,431.552 to Ulrich; U.S. Patent No. 4,300,778 to 
Gagne; U.S. Patent No. 6,334,619 to Dietle et al.; U.S. Patent No. 6.173.961 to Martin; 
and U.S. Patent No. 6.123.514 to Kawaguchi et al. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gay Ann Spahn whose telephone number is (571)-272- 
7731 . The examiner can normally be reached on Monday through Thursday. 8:30 am 
to 7:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patricia L. Engle can be reached on (571)-272-6660. The fax phone 
number for the organization where this application or proceeding is assigned is (571)- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomriation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Gay Ann SpahtifPatent Examiner 
February 18, 2006 
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